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Abstract 
To achieve a sustainable mobility, the European Commission recommends optimizing the transport system 
through multimodal logistic chains. The project TelliSys develops an innovative intermodal transport system 
with the aim to promote an efficient transport by providing smooth transition between different modes of 
transport. The outcomes of TelliSys will be a modular “family” of volume-optimised loading units for 
intermodal traffic, so called MegaSwapBoxes (MSB), as well as an adapted semi-trailer for intermodal loading 
units and an innovative low deck tractor for volume transport. 
This paper presents this challenging project and submits the first results obtained in the analysis and concept 
phases, including the programme vision and the conceptual design of the MegaSwapBox, the Trailer-Chassis and 
the Low Deck Tractor.  
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Résumé 
Pour obtenir une mobilité durable, la Commission Européenne recommande d'optimiser le système de transport à 
travers des chaînes logistiques multimodales. Le projet TelliSys développe un système innovant de transport 
intermodal dont l'objectif est de promouvoir un système de transport efficace en fournissant une transition douce 
entre les différents modes de transport. Les résultats de TelliSys seront une «famille» modulaire d´unités de 
chargement au volume optimisé pour le trafic intermodal, appelée MegaSwapBoxes (MSB), ainsi qu'un semi-
remorque adapté à ces unités de chargement et qu’un camion à plancher bas pour les transports volumineux. Cet 
article présente ce projet ambitieux et soumet les premiers résultats obtenus dans les phases d'analyse et de 
conception, qui comprend la vision du programme et la conception de la MegaSwapBox, du châssis de remorque 
et du camion Low Deck. 
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1. Introduction 
The increasing transport demand and, especially, the need of a higher cargo volume are still challenging the 
European transport system. During the last decades the transport of goods has been increased in terms of demand 
and volume. This fact has led to an overloaded road transport system which currently does not leave much room 
for technical improvement to face future demand (Stead, 2006).  Although transport is directly influenced by the 
economy, it is expected that the transport demand will continue to grow in the coming years. Therefore it is 
necessary to use and improve the efficiency of other means of transport with potential of enhancement and 
absorption of the traffic demand (Klingender et al., 2011). 
 
The European Commission predicted in 2006 a 50 % growth in the EU-25 countries from the year 2000 until the 
year 2020 (Commission to the Council and the European Parliament, 2006). In his recent white paper Roadmap 
to a Single European Transport Area – Towards a competitive and resource efficient transport system, the 
European Commission (EC) summarizes the tasks and goals for the next decades looking for an efficient 
transport system. On one hand the EC aims to reduce the greenhouse gas emission (about 60 % by 2050) and the 
dependence from oil, by improving the energy efficiency of the different transport modes and optimizing the 
performance of multimodal logistics chains (Jeschke, 2011). On another hand it aims to develop a freight 
corridor for multimodal transportation, through the elimination of obstacles between transport modes.  The goal 
set is to shift 30% of road freight over 300 km to other modes such as rail or waterborne transport by 2030, and 
more than 50% by 2050 (European Commission, 2011). To meet this goal appropriate infrastructure and 
transport equipment are needed, to foster intermodal transport and strengthen its advantages. 
2. The TelliSys Project 
The project TelliSys – Intelligent transport system for innovative intermodal freight transport promotes the EU’s 
objective of optimizing the performance of intermodal logistic chains and provides smooth and cooperative 
interactions between different modes of transport. The project has started on December 2012 and is founded 
within the 7th Framework Programme (FP7) of the European Union for a period of 3 years. TelliSys is being 
carried out by an  interdisciplinary  European  consortium  of  experts  in  the  field  of  freight forwarding,  
manufacturing  and  science.   
 
The aim of the project is to develop an intelligent transport system that is applicable for road (in line with 
Directive 96/53/EC), rail, short sea and inland shipping (European Council, 1996). The outcomes of TelliSys 
will be a modular “family” of volume-optimised and traceable loading units for intermodal traffic so called 
MegaSwapBoxes (MSB), as well as an adapted semi-trailer for intermodal loading units and an innovative low 
deck tractor for.  
Fig. 1. The original TelliBox prototype on test run. 
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TelliSys is the follow-up of the successful TelliBox project, where the advantages of containers, swap-bodies 
and mega-trailers were already integrated into one prototypical MSB (c.f. Figure 1). Like TelliSys, the TelliBox 
project was performed under the coordination of the RWTH Aachen University together with partners from 
manufacturing and logistics industry. The project was funded by the European Commission within the 7th 
Framework Programme and performed between 2008 and 2011. Outcomes of the TelliBox project have been 
prototypes of a volume-optimised MegaSwapBox and of an adapted trailer for the road transport which have 
been proved and tested by freight forwarders on an European intermodal corridor and presented to the public in 
March 2011 (Jursch, 2010a). Despite the success of the TelliBox project, the evaluation of the developed MSB-
Prototype showed some flaws that originate from the attempt to integrate all requirements into one single MSB. 
The aim for TelliSys is therefore to differentiate and reach a higher flexibility of the MSB fitting a distinguished 
use case. In contrast to TelliBox project, the idea in TelliSys is to develop a complete transport system including 
the design of modular family of MSBs, an appropriate low deck tractor and an adaptable chassis. 
 
The new modular MSBs are based on the unique selling propositions of the original TelliBox, like stackability, 
three openable sides, three meters loading height, tri-modality, pallet wide and cargo security. In addition, the 
new developed tractor will provide an extra low fifth wheel height (low deck) designed for volume-optimised 
road transport and the adapted trailer will be flexible to transport conventional loading units as well as the new 
MSBs. Other goals of the project are the development of special tyres to enable “low deck” tractor as well a 
smart tracking/tracing of modular MSB and its cargo. 
Fig. 2. Methodology of TelliSys. 
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The overall project approach of TelliSys is subdivided into six essential phases (c.f. Figure 2). These phases 
follow the general structure proposed by Pahl & Beitz for a product development project (Pahl, 2007). In the first 
phase, the analysis phase, the consortium defines the programme vision based on an extensive market and lead 
user requirements analysis. Based on the requirement specifications, the solution space of possible approaches is 
developed during the concept phase. To reduce  the  vast  variety  of  possible  solutions  to the  ones  that  will  
be  built, the  consortium conducts technical feasibility studies during the decision phase followed by an 
evaluation of profitability, environmental effects and usability. Thus, the third phase ends with the programme 
description book. Then within  the  design  phase  the  chosen  concepts  are  constructively  designed  and  all 
manufacturing documents are prepared. 
 
The outcomes of these phases lead to the construction of a prototype of each essential component of TelliSys.  
The approval for production marks the transition to the next project phase. One prototype of each TelliSys 
component – modular MegaSwapBox, adapted trailer and low deck tractor – will be built in the construction 
phase. In addition, the prototypes are certified in order to be fully operational for the following demonstration 
phase. During the demonstration phase the prototypes will be tested on a defined intermodal freight corridor 
using road and rail transport as well as, inland and short sea shipping (Jursch et al., 2010b).  
 
After testing the first prototypes an optimisation loop is integrated in order to allow additional improvements to 
the developed system. Thus, the last three phases are repeated: redesign of the prototypes, construction and 
further test runs to perform a final evaluation. Therefore, the project TelliSys ends not only with delivered 
prototypes but also with a proof of concept. 
3. Analysis phase 
The project TelliSys started with an extensive analysis phase with the aim to collect and define the essential 
market requirements. The main objective was to collect the lead user requirements for an optimised modular 
MegaSwapBox, the chassis and the low deck tractor considering operational, technical and economic aspects.   
 
The analysis phase comprised two main tasks, the elaboration of an as-is analysis and the identification of lead 
user requirements. The performances of these tasks lead to the definition of the projects programme vision. The 
final decision about the programme vision is done by the consortium under consideration of all parties involved 
in the phase, like freight forwarder for all transport modes, manufacturers, terminal operators, scientists and 
external experts from the advisory board of the project.  
 
An elaborated as-is analysis has been performed considering the existing standards and norms and based on the 
results on TelliBox (Klapita et al., 2008). The current use of loading units in all transport modes and their 
handling process in different terminals as well as low deck tractors have been summarized (Sennewald et al., 
2013). 
3.1. Methodology 
During six months members of the TelliSys consortium have carried out 21 interviews with experts from 
different companies that represent the target group for TelliSys. Throughout the meetings, the TelliSys project 
was discussed and the interviewees were asked for their opinion on future developments and requirements of 
intermodal transport. In order to ensure that all necessary information was collected, the interviews were 
structured along an interview guideline that contained the most important topics and questions.  
 
In addition interviewed experts answered questions about the target state of intermodal transport and their 
requirements for a new transport unit. Furthermore they gave their opinion on possible obstacles or problems that 
could appear by handling or using this new transport system, considering its new dimensions, operability and 
manoeuvrability.  
 
In the interviews the questionnaire was filled out and the results were summarized and arranged into three 
different sectors in order to process them:  
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 Manufacturers: Companies producing different products (e.g. furniture, automobile, white goods) will use 
the MSB to transport their products, if the MSB gives them an advantage in comparison with existing 
transport units e.g. in terms of profitability, safety or speed. In order to get a broad overview of user 
requirements, companies from different industry sectors were included in the lead user interviews. Examples 
for companies that took part in the interviews are Goodyear, Procter & Gamble, Steinhoff, Opel or BSH. 
 Transport operators and logistics companies: expeditors responsible for the logistics and delivery of 
different products will use the whole transport system (MSB, low deck tractor and chassis). Companies like 
GEFCO, Duvenbeck, Transfesa or Schnellecke have been interviewed as representatives for the transport 
operators. 
 Intermodal terminals: Tri-modal, combined terminals (e.g. Neus trimodal terminal) and ports, like Euroports 
in Antwerp,  are a fundamental part of intermodal transport since there the loading unit will be handled and 
placed to change between the different transport modes. 
3.2. Results lead user analysis 
The results of lead users requirements describe the different desired characteristics of an intermodal loading unit 
depending on the sector. These characteristics are: optimal length or height, minimum payload, desired loading 
processes and IT requirements. 
 
Each sector has different and sometimes opposing opinions about the ideal specifications for the MSB. Thereby, 
regarding the dimensions of a new loading unit, manufactures demand as much volume as possible. Thus, they 
would prefer a loading unit with a length of 45 ft and 3 m internal height while shipping companies almost do 
not transport units in size 45 ft since the overseas shifts are standardize for 20 ft and 40 ft container. Currently 
the maritime container length share in Europe for 45 ft container is only a 3% (Carrillo Zanuy et al., 2011). 
However, 45 ft loading units are common used in waterborne transport. 
 
There is no exact value for the optimal box height; it ranges between 2.95 m and 2.98 m. The transport operator 
remarks the problem that can induce changes in the loading units to warehouses and automatic production. 
However, the automotive industry has special interest due to the use of trading units with 1 meter high. The 
objective is to load three stacked trading units, saving 1.5 cm, thus the minimum height required is 2.97 m to 
stack 3 times. For intermodal terminals would not present a problem to handle a new loading unit as long as it 
has the standard handling devices, like corner castings or grappler pockets. 
 
The possibility to have a loading unit that it can be stacked and with openable long sides might be interesting for 
most of the transport operators if it brings an improvement on the efficiency of the loading process, but currently 
most of them are automatized to load and unload from the back. Nevertheless, the possibility of openable long 
sides can bring a faster loading process in combination with automatic technology and can open new market 
places where loading from the back is not possible, since the loading process will be faster. 
 
The importance of a minimum payload of 24 t was pointed out in all the interviews. Requirements like weight, 
sctackability, competitive market price and openables sides are interconnect. A new box with openable sides and 
with the possibility to be stack needs special constructive reinforcement that makes the loading unit heavy and 
expensive due to the use of different or more material. 
 
Intermodal terminals aim to automate the process as much as possible; therefore it is interesting when the 
transport unit integrates IT requirements like Track and Trace or automatic handling of the box. Other 
requirements, pointed out by transport operators, were the possibility to have the daily status, the data coming 
from the terminal or tracking and tracing for supply-to-order. 
 
The design of requirements for tractor and chassis are directly connect to the definition of the new MSB. After 
the analysis of the market and taking into account the trend, the chassis has to be light and low as possible to 
allow higher and heavy MSB. Likewise, the tractor must meet the specifications of the MSB, e.g. coupling 
height, weight, intermodal transport requirements taking into account a competitive purchase price. 
 
 Alexia Fenollar Solvay / Transport Research Arena 2014, Paris 6 
 
 
All this ideal or optimal requirements for the new MSB, low deck tractor and chassis have always to comply 
with the current legislations for intermodal transport in the EU (The European Parliament and the Council, 
2013). Thus, it is a challenge to achieve all these requirements in terms of construction, normative and economic 
efficiency. Therefore, a compromise between the ideal requirements must be performed. 
3.3. Programme vision 
Taking into account the defined lead user requirements and the performed market analysis, two types of 
MegaSwapBox have been defined by the TelliSys consortium: 
 MSB “Intercontinental Box” to be used in over sea and long distance transport, like the transportation from 
Europe to China. 
 MSB “Continental Box” is a safe box to be used along west Europe and for short sea transport.    
 
The concepts for two types of MSBs share the minimum internal height of 2.94 m and a minimum payload of 
24 t. Both MSBs will be equipped with top corner castings for easy handling and should be at least three times 
stackable (loaded). The main differences lie in the length of the containers and the sides from which they can be 
loaded. While the Continental Box will preferably have a length of 45 ft. but could optional be constructed as 
40 ft. if required, the Intercontinental Box will be designed at 40 ft. and 45 ft. container. In addition will the 
Continental Box feature the possibility to be loaded from at least one long side, while the Intercontinental Box 
can only be loaded from the back. Main specifications aimed for the new MSB are presented in table 1. 
Table 1. Main specifications for the MSB 
Characteristics MSB “Continental Box” MSB “Intercontinental Box” 
Size 40 ft. and 45 ft. 40 ft. and 45 ft. 
Height (internal) Min 2.94 m Min 2.97 m 
Wide (internal) Euro-pallet Euro-pallet 
Long sides Openable (min. left side) Closed 
Pay load Min. 24 t Min. 24 t 
Roof Hinged Hinged 
Handling Top corner casting  Top corner casting  
Stackability 3 times loaded containers (2+1) 3 times loaded containers (2+1) 
 
For the low deck tractor also are two possibilities discussed (cf. table 2). The main difference of the variants is 
the axle configuration, which could be either a 4x2 or 6x2.  
Table 2. Main specifications for the TelliSys low deck tractor 
Characteristics First tractor variant Second tractor variant 
Type 4x2 drive axles 6x2 drive axles 
Tyres Wheelbase 3800 mm Wheelbase 3300 mm 
Coupling height 850 mm 850 mm 
Regulation Euro 6 Euro 6 
Weight Max. 8 t Max. 8 t 
 
The idea for the chassis is to build a chassis adaptable for 40 ft and 45 ft loading unit. Main characteristics are 
shown in table 3. 
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Table 3. Main specifications for the TelliSys chassis 
Characteristics Adaptable chassis 
Size Supports 40 and 45 ft. containers 
Weight 4 t. 
Hitch Gooseneck 
4. Concept phase 
4.1. Methodology 
The second phase of the project deals with the conceptual design of the TelliSys components, i.e. the modular 
MegaSwapBox, the supporting trailer for road transport and the low deck tractor. Objectives are to identify 
feasible solutions for the design phase and to bundle them within the solution space.  
 
The work consists of the development of functional and working structures as well as concept variants for the 
TelliSys components. Thus concepts are developed through FEA calculations, CAD models and technical 
drawings with the aim to achieve the optimal solution. 
4.2. Solution space 
The definition of the solution space summarises all feasible concepts for TelliSys. Final concepts developed for 
each component are detailed and design according to the programme vision.  
 
The Intercontinental Box concept, presented in figure 3, has following technical characteristics: 45 ft length, 
long sides closed, 2980 mm inside height, 3152 mm total height and 300 mm hinged roof. As a handling 
concept, the box is designed with goose neck and corner casting placed for 40 ft and 45 ft to make the 
manoeuvrability easy. In addition, the Intercontinental Box is designed with a payload of 25 t and satisfying the 
road legislation of maximum weight (European Council, 1996). 
 
Fig. 3. Technical drawing of the Intercontinental Box. 
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The openable long sides of the Continental Box require another design in order to achieve the goal of a payload 
of at least 24 t and a three times stackability. In order to ensure a sufficient stability of the Continental Box 
different concepts are proposed. The different concepts present a box open from the back and with at least one 
open long side (cf. figure 4). Several calculations have shown the impossibility to create a box openable from 
both sides without any type of reinforcement, taking into account that the box has to be in a competitive range of 
weight and price. The concepts are designed with an approximate weight of 7.5 t, providing a payload of 24 t, 
the minimum required for most of the lead users. 
 
 
 
 
 
 
 
 
 
Fig. 4. Concept for the Continental Box. 
Main characteristics of the low deck tractor concept developed are summarized in table 4. The presented 
characteristics involve extremely difficult and delicate changes, e.g. new tractor chassis frame, changes in 
suspension concept and changes in the component lay-out.  
Table 4. Characteristics of the TelliSys concept developed for the low deck tractor 
Characteristics Tractor 
Type 6 x 2 truck 
Tank capacity 700 liter 
Tyres Wheelbase 3300 mm 
Axle 11t driver axle pressure 
Coupling height 850 mm (loaded and unloaded) 
Regulation Euro 6 
Weight Max. 8 t 
 
The EU legislation on intermodal transport allows transporting up to 44 t in three-axle motor vehicle with two or 
three-axle semi-trailer carrying an intermodal transport unit (The European Parliament and the Council, 2013). 
Therefore the chosen concept is a 6 x 2 truck with 11 t drive axle. A minimum of 11 t drive axle is necessary to 
transport the 25% of the gross combination weight in European border crossing transport. 
 
Main characteristics of the chassis concept are summarized in table 5. The chassis concept is usable only for 45 
ft container, since the first concepts for adaptable chassis showed complications, and it has a possible base height 
between 800 mm and 850 mm, depending in the coupling high with the tractor. 
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Table 5. Characteristics of the TelliSys concept developed for the chassis 
Characteristics Trailer 
Size 45 ft 
Weight Target weight max. 4t 
Hitch Gooseneck 
 
A fifth wheel height of 850 mm is the minimum height, since a lower coupling height will cause problems with 
the drive axle and tires of the tractor. However a height of more than 850mm hinders the trailer construction in 
regards to keeping the overall vehicle height below the 4 m legally allowed. Another challenge is the ground 
clearance, which must not only be enough for road transport in Europe but also for maneuvering and docking. 
Therefore the vehicle and trailer will need a suitable air suspension or similar. Furthermore, tractor and trailer 
have to comply with the latest regulation standards, currently an emission level Euro VI and also all regulated 
safety issues. 
5. Conclusion 
TelliSys generates a custom-oriented intermodal transport solution and creates new opportunities for the 
intermodal transport. In addition the project seeks to encourage the standardization of new loading units in the 
long run. The analysis phase and the dialogue between industrial and scientific partners ensure a final product 
orientated to the user and taking into account the lacks of the market and current legislation. 
 
The next step of the project is to define the programme description book. Therefore, within the decision phase an 
evaluation of profitability and usability, studies of environmental impact and technical feasibility studies will be 
carried out in order to prove the concepts developed. The challenge is to obtain a competitive product able to 
comply with standards and legislations for each mode of transport for each component separately as well as for 
the whole TelliSys system. 
 
The MegaSwapBox concepts presented meet the specifications required for the lead users and are designed 
under consideration of the target market. A 2.98 m height with hinged roof and 45 ft or 40 ft size 
“Intercontinental MSB” has been designed to cover the east market. While a 2.94 m height with hinged roof and 
at least one openable side 45 ft box, the “Continental MSB”, has been designed to cover the European 
intermodal market. 
The low deck tractor and the adapted chassis are designed to satisfy the requirements to transport the new MSB. 
The extremely low fifth wheel height, the coupling height and a low weight are new and challenging 
characteristics developed within TelliSys. 
The success of the overall concept of TelliSys will depend on the efficiency of loading process, the use of 
maximized cargo and the improvement of interoperability between different transport modes. The feasibility and 
correct interaction and connection between each TelliSys component are important factors for the 
accomplishment and further development of the project. The TelliSys concept will only be successful if the 
whole system works together and brings advantages through the use of an efficient intermodal transport to the 
market.  
Acknowledgements 
The research leading to these results has received funding from the European Community's Seventh Framework 
Programme (FP7-SST-2012-RTD) under grant agreement n° 314310. 
References 
Carrillo Zanuy, A., Kendra, M., Čamaj, J., Mašek, J., Stolz, S., Márton, P. (2011). VEL-Wagon. Versatile, 
Efficient and Longer Wagon for European Transportation. Deliverable 2.1 Intermodal application of VEL-
Wagon.  
 
 Alexia Fenollar Solvay / Transport Research Arena 2014, Paris 10 
 
 
Commission of the European Communities (2006). Keep Europe moving - Sustainable mobility for our continent 
Mid-term review of the European Commission’s 2001 Transport White Paper.  
 
European Commision (2011). White Paper. Roadmap to a Single European Transport Area – Towards a 
competitive and resource efficient transport system.  
 
European Council (1996). Council Directive 96/53/EC of 25 July 1996 laying down for certain road vehicles 
circulating within the Community the maximum authorized dimensions in national and international traffic and 
the maximum authorized weights in international traffic.  
 
Jeschke, S. (2011): Global Trends in Transport Routes and Goods Transport: Influence on Future International 
Loading Units. 16th ACEA Scientific Advisory Group (SAG) meeting, Bruxelles, June 2011. 
 
Jursch, S. (2010a). Intelligent MegaSwapBoxes for Advanced Intermodal Freight Transport. TelliBox 
Deliverable no. D10. Report on Results of Profitability Calculation of Concepts.  
 
Jursch, S., Jalocha, S., Hauck, E., Jeschke, S., Henning, K. (2010b). An efficient development process by the 
example of an innovative transport unit. 2010 IEEE International Conference on Industrial Engineering and 
Engineering Management, Macau, December 2010.   
 
Klapita, V., Knizka, J., Grencik, J., Kalincak, D., Masek, J., Zitricky, V., Lizbetin, J. (2008). Intelligent 
MegaSwapBoxes for Advanced Intermodal Freight Transport. Deliverable no. D1. Report As-is analysis.  
 
Klingender, M., Jursch, S. (2011). Enchancing intermodal freight transport by means of an innovative loading 
unit. International Conference on Engineering Design, ICED11, Kopenhagen, August 2011.  
 
Pahl, G., Beitz, W., Feldhusen, J., Grote, K.-H., (2007). Konstruktionslehre (p. 20). Berlin, Heidelberg: Springer-
Verlag Berlin Heidelberg  
 
Sennewald, H., Klingender, M., Haberstroh, M., Fenollar Solvay, A. (2013). Intelligent Transport System for 
Innovative Intermodal Freight Transport. TelliSys Deliverable no. D1.1 Report on market analysis.  
 
Stead, D. (2006). European Journal of Transport and Infrastructure Research. Mid-term review of the 
Europeans Commison´s 2001 Transport White Paper 
 
The European Parliament and the Council (2013). Proposal for a Directive of the European Parliament and of 
the Council amending Directive 96/53/EC of 25 July 1996 laying down for certain road vehicles circulating 
within the Community the maximum authorised dimensions in national and international traffic and the 
maximum authorised weights in international traffic.  
 
